). Reprints can be ordered at http://www.ajph.org by clicking the "Reprints" link.
The categorization of variables can stigmatize populations, which is ethically problematic and threatens the central purpose of public health: to improve population health and reduce health inequities. How social variables (e.g., behavioral risks for HIV) are categorized can reinforce stigma and cause unintended harms to the populations practitioners and researchers strive to serve.
Although debates about the validity or ethical consequences of epidemiological variables are familiar for specific variables (e.g., ethnicity), these issues apply more widely.
We argue that these tensions and debates regarding epidemiological variables should be analyzed simultaneously as ethical and epistemic challenges. We describe a framework derived from the philosophy of science that may be usefully applied to public health, and we illustrate its application. HOW EPIDEMIOLOGICAL variables are categorized may result in real-world effects that reinforce stigma and cause unintended harms to the populations that public health professionals strive to serve. Debates about the validity or ethical consequences of variable choice are relatively familiar in the literature on ethnicity and race, but we suggest these problems apply more widely. We contend that stigmatizing vulnerable populations is ethically problematic, as has been previously established, and it more fundamentally undermines the purpose of public health research and practice: to improve population health and reduce health inequities. 1 We outline some tensions that researchers face when categorizing variables and argue that these issues benefit from being approached as problems that are analyzed simultaneously as ethical challenges and as epistemic or evidentiary challenges. We present a framework, derived from the philosophy of science, as an approach that could be usefully applied to public health. We apply this framework to 2 examples: the use of men who have sex with men (MSM) as a variable in US blood bank policies and the use of the Scottish Index of Multiple Deprivation (SIMD) in health disparities policy.
PUBLIC HEALTH GOALS AND THE PROBLEM OF STIGMA
It is widely accepted that a fundamental purpose of public health is ameliorating unacceptable health inequalities or health disparities. 2, 3 Some authors highlight the underlying importance of ethics by preferring the term "health inequities," which is defined as the patterns of health outcomes that may be viewed as unfair or unjust. This seemingly minor distinction-between inequalities and inequities-forms the basis for why it is necessary to reexamine public health variables from a perspective that incorporates ethical analysis into the more obvious epistemic and evidentiary tasks of research. 4 Public health research and practice seek to maximize the health of a population and are concerned with the amelioration of disease patterns that are judged ethically unacceptable. Under this interpretation, which we endorse, public health is inseparable from its ethical goals. Although public health professionals seek to ameliorate unjust population health patterns, they simultaneously must remain vigilant to avoid doing further harm by stigmatizing the populations. For example, a 2009 set of recommendations for ethical practices in epidemiology notes, Research in epidemiology (as well as such other fields as genetics and sociology) may present risks to the interests of communities, societies, or racially or ethnically defined groups. Information might be published that could stigmatize a group or expose its members to discrimination. 5(p39) Although it is of course valuable to perform ethical analyses of public health projects, we feel coupling ethical and epistemic perspectives in a more integrated manner is fruitful. In particular, the ethical implications of the way variables are constructed should, in many situations, result in an approach that explicitly considers the interplay between ethics and methodological choices, rather than treating these as separate sets of considerations.
SOCIAL CONSTRUCTION OF PUBLIC HEALTH VARIABLES
Because a public health perspective considers populations, an appropriate variable for practice and research must be amenable to meaningful measurement across multiple individuals. In other words, for epidemiology and related disciplines to proceed, it is necessary for individuals to be classified into categories that share some common characteristics. Inevitably, heterogeneity will exist within any category in which individuals are grouped together. Nevertheless, some categorizations will contribute to the achievement of public health goals more effectively than will others. 6 The term "social construction" highlights the multiple ways a variable could be conceptualized, with the researchers' social position and prior experiences influencing their choices. To say that variables are socially constructed is not to deprecate those variables. Philosophers have long debated scientific realism, the assertion that scientific terms can, and often do, closely reflect real entities in the world. 7, 8 The textbook example of the social construction of variables is the long-standing dispute over the scientific, including epidemiological, legitimacy of human races. The (nonunanimous) consensus is that these population variables are far more closely tied to human imagination and social patterns than to humans' innate biological nature. 9---14 Nevertheless, the problems arising from the use of socially problematic (and socially constructed) variables apply far more broadly than only to race. The combination of biological phenomena, social construction, and public application calls for an analysis that blends evidentiary and ethical considerations.
ETHICAL AND EPISTEMIC DIMENSIONS
Both genuine causal variables and proxy variables are used in research and practice, but clear distinctions between the 2 are often not made. Proxy variables have the potential to become so methodologically and culturally pervasive that they can act as routine stand-ins for complex or poorly understood causal forces; their epistemic weaknesses are forgotten and they are taken at face value instead of as representatives of something else. When these proxies have ethically problematic consequences (e.g., stigmatizing residents in a neighborhood that is classified as deprived), the epistemic features feed into the ethical features. When the ethical features are taken into account in the construction of variables (e.g., careful consideration of the appropriate use of neighborhood deprivation variables because of the risk of stigmatization), the ethical features feed into the epistemic features. As a result of the ethical and epistemic dimensions of variable construction feeding into each other, the ethical and epistemic features of the variables become coupled.
The intertwined evidentiary complexities and ethical problems of variables in etiological research are apparent in the example of male same-sex sexual behavior and HIV risk. 15 When researchers or practitioners are studying HIV transmission patterns, they must make choices about how to define the population of interest and identify exposure variables therein. If the research is monitoring trends in HIV serostatus or AIDS cases, the variables MSM or homosexual men may well be appropriate. 16, 17 However, a new complication arises when research aims to uncover the etiology of HIV/AIDS patterns or when a policy seeks to respond to assessments of its etiology. Then, the use of an independent variable such as MSM becomes problematic because it is not sexuality per se that produces the risk; it is certain unprotected sexual behaviors performed between HIV-negative individuals and HIV-positive partners.
Aside from any particular sexual behaviors, an HIV-negative man's risk of contracting HIV from having sex with a man is further exacerbated by the legacy of elevated rates of HIV in the population of potential partners for MSM. Put in other terms, the epistemic or evidentiary challenge is that the exposure variables are particular sexual activities within certain background infection rates, whereas the MSM behavioral category is a proxy, surrogate, or indicator. However, using homosexual men or MSM as a proxy variable in HIV etiological research or in practice can exacerbate homophobic stigma by portraying male homosexuality as inherently diseased. This ethical problem, in turn, risks generating new epistemic problems by creating distrust between these populations and professionals attempting to research HIV in the future.
A second example of intertwined ethical and epistemic issues in variable construction is provided by considering the different measures used to study socioeconomic position (with the term "socioeconomic status" often used synonymously). Although several distinct dimensions of socioeconomic position can be discerned (e.g., education, occupation-based social class, or wealth), each of these can be constructed in different ways. 18, 19 In the United Kingdom, area-based deprivation, on the basis of combining routinely available administrative and census data, is frequently used. 20---22 Area-based deprivation measures are particularly helpful in guiding resource allocation and may be of some assistance in guiding area-based interventions. However, the use of such measures raises epistemic concerns because area-based deprivation has been frequently used as a measure of individual socioeconomic position. In other words, area-based deprivation measures are often used as a proxy variable for individual-level causal forces. The implications of these different variable constructions may be overlooked so that area-based policy measures may be preferred, rather than interventions that address inequalities in wealth or income, for example. This choice of variable therefore affects the approach adopted in policy and practice, which in turn raises epistemic issues (e.g., the underascertainment of rural poverty), which subsequently raises ethical issues (e.g., underfunding programs that ameliorate rural poverty).
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COUPLED ETHICAL-EPISTEMIC ANALYSIS
There is an extensive literature on the evidentiary or epistemic aspects of variables in public health that examines issues such as whether a variable represents a proxy or causal factor.
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Similarly, there is a large body of research on the ethics of population variables in public health that examines issues such as the stigmatization and coercion of highrisk populations. 27 
Men Who Have Sex With Men
In the United States, there is vehement debate over the longstanding Food and Drug Administration (FDA) policy of permanently banning from its potential blood donor pool every man who has had sex with a man since 1977. 31 The basic rationale behind this decision is quite strong; 57% of annual reported HIV cases in the United States are MSM, so excluding such a high-incidence population could be an easy method of reducing HIV-positive blood donors. 32 One key problem is that male---male sexual behaviors vary enormously in riskiness, thus leading to heterogeneous risk profiles for those who fall under the broad MSM category. Not everyone in the MSM category has a high HIV risk. Epistemically, the etiology of HIV transmission is being crudely characterized. Ethically, stigma against MSM weighs against the policy. Uniquely, a coupled ethical---epistemic approach goes beyond listing the different ethical and epistemic features, because it also highlights interplay between the 2 considerations. The ethical problem of promoting stigma feeds into an epistemic problem because stigma impedes free and open interactions between patients and health care providers, including HIV testing and other prevention efforts, which leads to lower quality data regarding HIV prevalence and related monitoring. 37 Conversely, the epistemic choice of representing HIV risk with the broad proxy variable MSM causes ethical problems by missing a public education opportunity to share information about which sexual behaviors carry the highest risks and in which contexts.
The Scottish Index of Multiple Deprivation
Scotland experiences large inequities in health, and addressing these is a priority for the Scottish government. In 2008, the Scottish government published its Equally Well policy, which resulted in the establishment of several targets for the reduction of health inequalities. 38 Many of these are monitored using an area-based deprivation measure, the SIMD, which ranks areas (with a median population of approximately 750 people) from the most to the least deprived. 23 It is also widely used for research purposes in Scotland. Epistemically, the SIMD has numerous important advantages. Because it is derived from administrative data, the measure can be readily calculated and applied as a proxy measure for individuals in the Scottish population. This can be a particular advantage when analyzing data sets; however, as with any variable, disadvantages exist. Although SIMD is calculated on the basis of small areas, it is often a proxy for the causal factor of interest (unless the causal factor of interest actually operates at an area level, e.g., access to services). This can be illustrated by the finding that a majority of those experiencing individual-level socioeconomic disadvantage (such as low income or unemployment) do not reside in the most deprived SIMD quintile. 39 44 However, an integrated approach to the consideration of ethical and epistemic features may assist researchers and practitioners to choose SIMD in circumstances in which its use favors public health goals and fosters reflective practice to minimize disbenefits.
THE CONTINUED NEED FOR EXPLICIT THEORIZATION
Theorization about variables must occur in both epistemic and ethical domains. In relation to epistemology, it is crucial that researchers distinguish between the use of variables representing a putative causal factor and the use of a proxy variable. The use of a proxy variable is by no means inappropriate, particularly because of the increasing potential for secondary analysis of data sets and administrative data. However, irrespective of whether primary or secondary data analysis is being conducted, it would appear reasonable for a justification for the choice of a proxy variable to be considered and for some reflection over potential limitations. Issues about validity of variables apply even when variables are incorporated only as covariates, especially because proxy variables that do not adequately correlate with the causal factor of interest may result in inadequate adjustment of confounders. 45 Furthermore, it would potentially improve the positive impacts of research if the likely implications of the choice and categorization of variables on real-world practice and policy were considered. The explicit analysis of variables poses several challenges. It requires engagement with those in a diverse array of other disciplines, including ethicists, philosophers of science, and social scientists as well as public stakeholders. It also asks public health professionals to critically reflect on the underlying values of the discipline. We suggest that issues of equity are central to these considerations but acknowledge the normative nature of such a debate and the need for ongoing discussion. The permanent donation ban is probably marginally more effective than are alternative policies (e.g., 1-year donation deferrals) at preventing transfusiontransmitted infections.
If it is widely believed that screening processes are especially stringent, it reduces public fear and discomfort regarding the national blood supply.
Promoting stigma, even unintentionally, against MSM impedes future testing and other HIV prevention programs.
It is unclear whether alternative variables could be used without sacrificing sensitivity in detecting individuals with HIV.
The use of the MSM proxy variable instead of known causal variables promotes stigma against the MSM population as being at inherently high risk of disease.
Using the MSM proxy variable contributes to public ignorance of the varying riskiness of different sexual behaviors, which negatively affects sexual health.
Increases in stigma against MSM may undermine future research on the MSM population by making the enrollment of participants into research projects more difficult.
The MSM proxy variable is a stand-in for individual histories of sexual behaviors (the underlying causal variables), which conceals known heterogeneity in risk.
The use of SIMD as a proxy variable in studying socioeconomic deprivation SIMD is a carefully constructed variable for measuring area-based deprivation.
Area-based measures can help guide the planning of services and the delivery of interventions and facilitate the routine monitoring of health inequities using readily available administrative data.
Individuals living within these areas may themselves experience stigma and perceive their environment more negatively as a result of area-based deprivation measures.
Geographical targeting on the basis of area-based deprivation could result in individuals living within these areas being unwilling to take part in future research if they feel they have been stigmatized by area-based measures.
It is frequently used as a proxy variable for individual-level socioeconomic position. This may be reasonable when the latter is unavailable (which is often the case in many data sets), but careful thought is required about its validity as a proxy.
Some areas experience negative public perceptions, often caused or exacerbated by the use of area-based deprivation measures. This may perpetuate a poor quality of environment (e.g., by discouraging new businesses from opening in these areas).
The concealing of heterogeneity of individual socioeconomic position within area-based deprivation measures promotes false perceptions of high levels of need within certain areas and may result in needs being ignored elsewhere.
Focusing health-promotion efforts on areabased deprivation shifts research attention away from individual-level socioeconomic disadvantage.
The proxy is often used instead of individuallevel measures and therefore often used for area-based targeting of interventions, which may be more appropriately targeted at certain socioeconomic groups.
Area-based interventions seek to benefit those living in the areas described, but their routine or institutionalized use can make it difficult to alternatively pursue population-based (rather than areabased) programs or policies, even if those alternative approaches would be more effective. 
AN APPROACH TO COUPLED ETHICAL-EPISTEMIC ANALYSIS
Public health professionals can begin the process of adopting a coupled ethical---epistemic approach by asking themselves a series of questions. Figure 1 provides an aidemémoire, and Table 1 47 These questions can help begin the journey of bringing together epistemic and ethical issues in public health. However, the process of performing coupled ethical---epistemic analysis benefits from multidisciplinary collaborations that include ethicists and community stakeholders. Further work is required to take this agenda forward.
CONCLUSIONS
Some categorizations of exposure variables in etiological research and practice imply causal effects in a manner that may ultimately stigmatize vulnerable populations, thereby exacerbating health inequities and hence working against a central goal of public health.
Therefore, greater care when theorizing variables is needed, as is more explicit differentiation between proxy exposure variables and the causal factors that are actually of interest. We have described and applied a coupled ethical---epistemic framework for considering these issues to the cases of US blood donation policy and health disparities research in Scotland. j
